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With the recent development of parallel mechanism and force control technology,
a new concept is proposed by using the wire-driven parallel manipulator as model
suspension system in low-speed wind tunnel tests. As a new style suspension, it
shows an irreplaceable superiority over the traditional support system. However,
the research on the “soft-style” suspension is still at the primary stages, and there
are rare relative published papers. In this paper, a method to calculate the
aerodynamic parameters of experimental model by measuring the changes of
wires’ tension is given, and this method is initially verified by acquiring
aerodynamic parameters in wind tunnel tests.
The main work in this paper is as follows:
Firstly, the traditional supporting ways and the methods of measuring the model’s
aerodynamic loads in wind tunnel tests test have been summarized. In view of the
traditional supporting system’s deficiency and the wire-driven parallel
manipulator’s advantages, a new style of supporting applied to low-speed wind
tunnel tests is proposed. And by explicating the superiority and analysis of wire-
driven parallel suspension system with 8 wires (WDPSS-8), the great significance
to start researching and developing on this project is shown.
Secondly, the statics analyses have been applied in the wire-driven parallel
suspension system, and according to the changes of the cables’ tensions when
the airplane model is under wind tunnel tests, a method of acquiring model’s
aerodynamic parameters by measuring the tensions’ changes are given. And the
results can be solved in Matlab environment by compiling the corresponding
calculation program.
Then, the ball screw driven components are designed and fabricated for WDPSS-
8, these components are not only convenient for the measurement of cable’s













SolidWorks software, an airplane model used for the wind tunnel test is designed.
And the fuselage contour spline function is constructed in Matlab environment
which provides a reference to solve the interference problem encountered
between the model and the cables, when the model is under motion control.
Based on the work mentioned above, the force measuring system of the driving
cables is designed and constructed. The corresponding date acquisition and
processing program are compiled under the environment of VB, and the
established force measuring system is calibrated.
Finally, the WDPSS-8 system is placed in an open return circuit low-speed wind
tunnel for wind tunnel tests to acquire the data of each wire tension when the
model was at the different attitudes and under the different wind speeds so that all
kinds of the parameters for aerodynamic load exerted on the experimental model
could have been obtained. The experimental results have validated the feasibility
of using a wire-driven parallel manipulator as the suspension system for low-
speed wind tunnels.The study in this paper lays theoretical and practical
foundation for the application of WDPSS-8 in wind tunnel test and provides
reference for further research.
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